The widespread use o f com pounds of the me tastable isomer 99mTc (y-emitter with E = 140 keV and half-life t 1/2 = 6 h) in diagnostic nuclear medi cine [1-3] has resulted in a growing interest in the basic coordination chemistry of technetium [4, 5] as a m ajor factor in the development o f new Tc ra diopharmaceuticals. Chemical studies are com monly done with the long-lived isotope 99Tc (weak /T-em itter, t 1/2 = 2.15-105 years) which is easily available from fission products.
The widespread use o f com pounds of the me tastable isomer 99mTc (y-emitter with E = 140 keV and half-life t 1/2 = 6 h) in diagnostic nuclear medi cine [1] [2] [3] has resulted in a growing interest in the basic coordination chemistry of technetium [4, 5] as a m ajor factor in the development o f new Tc ra diopharmaceuticals. Chemical studies are com monly done with the long-lived isotope 99Tc (weak /T-em itter, t 1/2 = 2.15-105 years) which is easily available from fission products.
In recent years cationic and neutral Tc complex es have been investigated as potential tracers for myocardial and brain scintigraphy. We have shown that the chemical structure of the new brain imaging agent 99mTc-M RP20 [6] is isostructural with 99TcO(M RP20) (A) [7] ,
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From this point of view it seemed reasonable to study the complexation tendencies of similar li gands with the element technetium.
In this paper, wie describe the synthesis, charac terization and crystal structure of a neutral oxotechnetium(V) complex with the tetradentate li gand N-(2-mercaptoacetyl)-N'-[4-(pentene-3-one-2)]ethane-1,2-diamine, M R P 40 (B) which possess es thiolate, amide, aminate and carbonyl donor sites.
Experimental
Cant ion! " T c is radioactive (half-life t, 2 = 2 .1 5 -105 years). All synthetic work has been done in a laboratory approved for the use o f low levels of radioactive material. Common glassware gives adequate protection against the weak /^-radiation (Emax = 0.3 MeV); secondary X-rays (Bremsstrahlung) become im portant only if handling larger am ounts o f "T c. Precautions have been detailed elsewhere [8] .
The starting complexes (Bu4N)TcOC14 and (Bu4N)TcOBr4 were prepared from (Bu4N )T c0 4 and HC1 (conc.) or HBr (40%) [9] . Infrared spec tra were recorded for KBr pellets with an UR 20 instrument. 'H N M R and 13C N M R measure ments were carried out on a Bruker AM-250 spec trom eter (solvent chloroform). Electron impact mass spectra were recorded on a VG ZAB HSQ spectrometer under standard conditions. The UV/VIS spectrum of the complex was recorded on a Carl-Zeiss Jena M 40 spectrometer in chloro form. The registration of the intensities for the X-ray structure determ ination was carried out on the autom ated diffractom eter CAD 4 (Fa. EN R A F-N O N IU S, Delft, NL) at T = 295 K. A summary o f data collection and structure refine ment param eters is given in Table 1 *.
The technetium content of the complex was de termined by Bremsstrahlung measurement.
Synthesis o f the ligand
To 10 ml ethane-diam ine (0.15 moles) in 50 ml absolute ethanol, kept under dry N 2 at a tem pera ture < 10 °C, 33 ml (0.3 moles) of sodium ethylthioacetate were added in 30 ml of absolute etha nol. After standing overnight at room temperature the white precipitate was filtered off, washed with ethanol and ether and dried under N 2. Yield: 17.6 g (88%). The com pound was used for the next step w ithout further purification. phenyl m ethanol were added. After stirring for 30 s the brown solution was evaporated in vacuum to give a brown oil. Triturating with ether gave a white precipitate which was washed with ether and dried under vacuum. Yield: 51 g (80%).
N-(( 2-Triphenylmethylthio) acetyl)-N '-[ 4-pentene-3-one-2) ] ethane-1,2-diamine
Under dry N 2, 1.88 g (5 mmoles) of 2 were dis solved in 15 ml acetonitrile containing 0.5 g molec ular sieves. 0.6 ml (6 mmoles) acetylacetone were added and the solution was stirred overnight at room temperature. After filtration and evapora tion a yellow oil was obtained. Purification was carried out on a silica column by gradient elution with methanol and dichlorom ethane. 
TcO( MRP40)
To a solution of 50 mg (Bu4N )TcO C14 or 64 mg (Bu4N)TcOBr4 (0.1 mmol) in 3 ml methanol 55 mg (0.12 mmol) of the triphenylm ethyl-protected li gand in a minimum am ount of methanol were ad ded. The mixture was stirred for 2 h at room tem perature. During this period a yellow-orange crys talline precipitate was formed. After separation, this material was washed with m ethanol and ether and recrystallized from chloroform //-propanol. Orange-red crystals. Yield 80%.
'H NM R: C H 3 2.35 ppm s. 
Synthesis and Spectroscopic Characterization of T cO (M R P 40)
The ligand M R P 40 was prepared following the synthetic route of Scheme 1.
W ith this procedure a general pathway is given for the synthesis of a new class of tetradentate SNNO donor ligands. The m ercapto sulphur is protected by a triphenylmethyl group. The com pound was fully characterized by elemental analy sis and several spectroscopic methods.
The utility of (Bu4N)TcOX4 (X = Cl, Br) as starting materials for the preparation of TC(V)oxo complexes has been reported previously for a large num ber of ligands [4, 8, 10] . In this study the m o nomeric, neutral product was readily obtained by   456______ U . A bram et al. • {N -(2 -M er c a p to a c ety l)-N '-[4 -(p en ten e-3 -o n e-2 )]e th a n e-l,2 -d ia m in a to }o x o te c h n e tiu m (V ) /O H served for other oxotechnetium(V) complexes (o) [12] [13] , The electron impact mass (E I+) spectrum of the complex shows an intense molecular ion peak at 0^......... z (2) m/z = 328 which represents the base peak of the spectrum (Fig. 1 a) . Besides the molecular ion, nu-V S -Cmerous metal-containing fragments can be detect-[0^| ed. A more detailed pattern of the fragm entation can be derived from the M IKE (mass analyzed ion kinetic energy) spectrum (Fig. 1 b) of the mass seScheme 1: P reparatio n o f the ligand. lected ions at m /z = 328. U nder metastable conditions a fragmentation process can be observed which is typical for Tc complexes with macrocyclic ligands [11] , Typical fragm entations are given by the loss of small neutral species as indicated in Fig. 1 b. The cleav age o f the TcO bond is comprised into this process. A similar fragmentation pattern has been observed for cationic [TcOL]T complexes with N-(thiocarbamoyl)benzamidinates [14] .
Crystal Structure of TcC)(MRP40)
Crystals suitable for X-ray diffraction could be obtained from slow evaporation of a CHC13/ /-propanol solution.
The structure consists of discrete monomeric molecules. The molecular structure along with the atom ic numbering scheme is given in Fig. 2 . T a ble II contains the fractional positional param e ters; selected interatomic distances and angles are collected in Table III .
The technetium is five-coordinate with the oxo oxygen atom at the apex of a distorted square pyramide. The Tc atom lies about 70.9(1) pm out of the plane which is formed by the four donor atom s of the organic ligand. The T c = 0 bond length of 165.7(2) pm is in the normal range [15] . The T c -S distance of 227.20(7) pm corresponds well to the values found in other TcO complexes which contain quadridentate ligands having SNNS (225.7 pm) [11] and SNNN donor atom configuration (226.2 pm) [16] and is significant ly shorter than the T c -S bond lengths in the neutral aryldiazenido-dithiocarbamate complex [Tc(NNC6H 4Cl)((CH3)2NCS2)2(PPh3)] (241.2(2)-253.7(1) pm) [17] . In accordance with the different bonding modes, two T c -N bond lengths are ob served: 204.1(2) pm to the azomethine nitrogen atom and 195.9(2) pm to the deprotonated amide. The latter distance agrees well with literature val-ues [11, 15, 16] . The T c~N 2 distance is slightly shorter than corresponding values for technetium(V) complexes with T c -N single bonds [14] but are close to Schiffbase com pounds of Tc(V) and to TcO(M RP20) (202.7 pm, see structure A) [18] dem onstrating the form ation of an extended 7r-system within the chelate rings. This is also con firmed by the T c -0 3 bond length of 201.0(2) pm and the electron distribution between the chelate ring atom s expressed by the bond length changes during complexation at this type of ligands [18] .
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